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(54) DISPLAY CONTROL SYSTEM 
(57)Abstract 

PURPOSE: To improve operability by displaying the window of a first graphic sub 
system and display in the full picture mode of a second graphic sub system on 
the same screen while mixing both kinds of display. 

CONSTITUTION: This system is provided with a video RAM area 7C for second 
graphic sub system to be accessed by a CPU 3 and a video RAM area 7a for 

graphic sub system to be accessed by a graphic system processoKGSP) 5. 

CPU 3 executes an application program prepared to be displayed in the full 
picture mode of the second graphic sub system and writes display data in the 
RAM area 7C. The GSP 5 executes the mixed display in the first window and the 
second full picture mode by cutting the window at the prescribed position of the 
RAM area 7a and executing display in the full picture mode of the second 
graphic sub system. 
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-b?Zmi957 a y^^isXy^At ; m^i 9 

57 < yW9uxn**m*<*x, fiAWsa^ssa* 

^ ^ ^U* ?VX;r A*x = ^ U 

<D7A®s^-Kr<D^^gffiLTB?ia^5^ fa* 
mi ^ v wJisxT&t ; mzmi 95 7 4 v 

>b^^nktm295l 4 nftylfUXT&W fcffiffi 
[0 00 1 ] 

imm±<Dmmftm] c<omi&. crt (catho 

de Ray T u b e ) =f 4 X7* U Y^CQ^> U 
[000 2 ] 

>f^-7 (tT^tf^X^A) iirVGA (V i 
deo Graphics Array) (92 ^7 

#6 4 0x48 0®^, fe*W«2 5 6 &<D*^«(e*W 
(GU I ) *fl*3hu»5, CD^ttGU I 
t>%. l®E±Kg&<D^>F^*3^T£/c#tt 

[0 00 3] CWV««f^{c, WrM 
«J£W 1 0 2 4x76 8ffl^, fe&2 5 6 &<0«tS*- 
RWUc^7 7^ 7^X3>Fa-7 (S2^77-( 
r^lfy^X^Aj;*) fc*|^ft¥gUS<D^9 1 ^7 ^ 

[0004] si ^7< 7^t^>xfAr«, mm 

rfuislf- (9*71-4 y ^i/Xf A7*Pt -7 If : GSP) 
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[0005] u&b&p*. «e*fgi y^?* 

^x^A£8OT3tt£ig£Ct«: % m2 957 a v ZVzf 
^ 7" A^rWLfcA* - V t > fa - ^ (C7 ^7'^ * 
- F*/rL/-Cgl 1 957 a y W^>X7-2*$:m¥tL< 
92 957-a y ^9is^Ahhm 1757 4 yW 

W2 957 a -v ^1f^ r f>X7"Affl/^- K-)x7i» 
1 957 a y ^t7*i/^fAffl^- F«>x7(DSMffl 

[0006] ^2^77 ^ ^tfr/^X^ArtJJ 

^/cV7h^X7»M*«T^ mi957A 
y W ^X^ACtfc^T 4k 92 * ^tf ^ix 

X r* AfflT :/ 'J 9- is a > 7 p. 9 5 A £Hff b/el >t I v 

[000 7] 

fct, 92 957 a y 2y-7 , isXrJ±$:mUtc'i-Vi-)l> 
20 a>tf*-5r(C*St*T. ^2 ^77 ^ 7 7"^XfA 
cfcO t>JS?&fi<Di^l>9 1957 a y 9*t'-9isX<r/*£to 

ftsn&m&. 7m*-F*iBc»t*iy77o 

2 ? ^1f^^X7^A^69 L 95 7 4 y &y~9 

isXT^tcmvWX-X&mLX^tCo CCDtcisb. F 

[0008 ] gfc, 12^77-/ * 7'^XrAttS 

mutc7 7 bo^T*Mmzim*?z>tctt>. mi 957 4 

30 •^IfT/t'XT-AK&^T fc, 92y^^^^^if^-> 
Xf Ai77*'J >y'U 95J*&miT Ltc^t^ 

[0009] T^'^-^a^^ay^A^cti 
(Cfci, ^Y>F^€:j&^T. VGA<D~7 >\smffi*:- F 

C<D£'?rj;9xi95Ai>m 1 957 4 y.9^\s^U 

[0 0 i 0 ] cwgmoy&tfjtt*. mi 957 4 y tv-? 
^XfA©^- F*>xr€:rtiaL. 9iy^-7^^^-tf 

40 9isXr&<DV Wmmtm2 957 4 y 

7,rA<D7)Vmm^- FX<Dm^$:m&UX7 5 y b'* 

[0011] 

W9>>ArA£ ;ffi§Zmi 957 4 ytlfT' 
^XfA5:ffl^r. CRT***a*tf*- 
957 4 ^tT't/X 7*A^x 5 a I/ - h "T ; 

so. fc^a^ia^i 2^:7 -f.? *?*v % "9is7* f-j^coo 4 
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[0012] 

T (S2mRAMx«;r) GSP(Cj:Or^*tr 

MxV7(IieftRAMx»;7) <fc£(t*T<,>5 e 
CPUtt, mitf^?* ^^^X^AOr^Bffi*: 

^A£^ffU ^2fcrftRAMx»;7icS^"^^ 

GSPti, Tr-tcSfn #57 a vWJis* 

:r Affl»> > F$A*H3e3 h?c0 1 fcT^* RAMx V T 

#57 4 y i7-y~7^Xr*A<Dyj> Fr>£IB2 
# 57 A y ZV-^X^J^iCtotf &7 frffiffi*:— F £<D 
i&GE^m£rffft ^. 

[00 13]c<DJ;^{c, CPU^VGA<D^;(/(iiM^r 
- F-CO«**ff ft 5 Tzf*J fr-Uia ^ A^|g 

V R AMx «J 7<0^<Dfig«: ^ Y > F ^ K*3 , fC 

(om^m^m wz.it i o 2 a k 1 6 8if) t7 7 7 

[0014] 

[*K«] KIT. HB*#l»Oft*56JIS6W*ttW-r 
Hit*. CO^(D-Hjfem^ef^:^P * *H 

:r ACQ/\ K^X7©^Ml/t, fff2 * ^ ^ 

(00l5]il CCfcUT. S^X^A^X 1 tu*. y Y 

>7v*vV£ux:{mTz*&ftmmm (cpu) 3 

^fg^?nrc^ 0 CPU3«^3 2f y V<D^J 
Zu^u-by^xffifa^tix^h. 3 SiBffl^^ 

■fe* (GSP) 5*i'f£tt34vCt>$. eftRAM (V 
RAM) 7temmm&m\l6&Vm2<D^*)Tl a. 7 
■c«:^nTOS. 8i©x«;7fatl, Sl<^y77 
Y^t^XfA (Mi«l0 24x7 6 8IS, 2 

GS P5<7>^C<J:0T^x3n£ o S2(0x«J77c 
IB2 ^7 * ^ ^t^>XfA (P«;U*VGA) 4t 

W^n. cpu3**j;tfGSP5fc:j:97^xi*n 

$lx'J77 crt<Dl4^3P7>7b(C«. CPU3^ 

t^<Da v > f ccatjs-r zmm^fmm^u 9 5 a#s 
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J*X*ltm&*SL*,_ktf S&Y S2^77y * ^>^X 

t-a, fciitfVGA^- F*CS6ffT^J:5K:^fiE$ti 
g£-,T, tOXWeSKtfO.r. VGA^-Kfflx 

^u-i/ay^^A^x »;r 7 bccy^>n- F 
CPU3>6lixrj7 7 c/cW^Mtl^ 0 

10 7CCVGAm<DiS®SftW^^n^ 0 VGAfflCCfE6 
^H>^a^7A^Hff^n^<b. CP 
U3tt^^f*—£5:x V7 7 cKHz? VTZ>« GS P 5 
ttVGA*-F^&£C<b£&ffiT£<h, kVTl'cto 

ft*?. Hi tm— &K.tmm$£ttux*<Dmi4:^ti& 

[0 0 1 6 ] T FlxXn> Fez- 5 1 3tt/ $2 ^7 7 
* ^fAt" F (t^tf. VGA) CCfcCt^ 
20 ^r?X^ V— ><7)X£ — h7 FUX*\ ^/-VW h'l/ 
Xft^<D|g^mi ^77^yWi/XfA^F 
(Mxli 1 0 2 4x76 8 fc'^H^W^fiS&gf* v X :/ 

[0 0l7]7Fl/X777^2 9(iCPU3WW 

£r Fux^fg^^n/cci^^T^^ v ^t*$>£„ 

VGAffltCO<6n/c77*';7--i/ 3 >7*D^ 
7A*SBIOS (Basic Input and O 
utput System) £T ^-feX O/cC <L^7K-T 

30 ^7->t 1 7 ^ «J 7 h L/cC i ^,Tt7 7 7 ^ 

ft<t*r*jffiS*r£V4 0 ee*VGA(C^r/CRTri 

COliWtW, 02OI /Oz< 7 .7.2 1 Oft^CC. 
-e<D^<Dl/^X^?:i3:ttT. 77 7^^71*1/^7 

[0018] ^77^7 ^^fA7'U-fe 7tf (GS 

p) 5 (ffii y^7 a vwyzsxri.) ittmrnm^y* 

40 o-b 7 tr* »3 , HfgSg 1 0 2 4x7681 

m -C^iS^ff^ GSP5(iGSP<DIMH-K^S 
l^t-77 h<Dfg^^ffO/cfe<Z) I /O U^X^f ( 1 
6t^hfi) ?:WUC^, CO I/O US>X^^fflC» 
t^O^-b-X^- K (CRT) , ^>^>5r 
-U-X-t-F (^^X^f^^ X^U-T (PDP) ^ffi 
SH^^ (LCD) ^(D777 F^'^^inSE) co 

<t^ft, Gspsium m7L\x%m^*-*rm >x 

50 7;U>> FttKcDTMS 3 4 0 2 07&ijgfflT*#£ a 



(4) 

.5 

[ 0 0 1 9 ] T Kl/XA * 7 7 1 5 iiVGA*- F*C*5 
^rffiffl$n^77rr*»3«itfF I FO (F i r 
st-fn First - Out ) \spX ^tMSh 
Tl^o T Fl/X/<777 1 5ttVGA*-F(t*sl>T 
CPU l^^ffl*3nfc7Kl/Xf-^47fl/X3> 
1 3«yrOT|^«|^-&. t#;b*>. CPU 
3#H1<DX'J T7 c(3D*S7 F UX^T^t^t^ 
<t, WFt/XAi7Kl/X^7 7r 1 5fC^tiS. 
G S P 5 IJ7 K UX^' 7 7 y i 5 '/ >^L, 
7FUX<D«§f-^f^^/cCi*fil^ ^r<D 10 
7KI/X^f-$4SW»J77 atcmtrZo C 
^^{CT^CiKiirO, CPU3CC<fc4^<*F-;SrC!> 

^(c»bxfinGSP5^^i&m^?f^br, wffi<D 

[0020 ]t7*--^^ h >7>XU--^2 3it 3*2 
7W^XfA (VGA) (CfcW5VRAM 

CC^^VRAMTO^^-^CDffi^jCC^T^o C 

MtC^^^B^J<bttS^^^^mWT^m2^ 20 
77 -< ? yf>XT~A^:X $ ^ h-r^WOi^'C 

[002 1 ] mRAM7li t VGa4~PCC*$1»T 
ffiffl3n^2©^ftRAMx«J77c <tiS8?<&Jt* 
-F^^Offiffi^n^^KDtr^RAMxt;^? a £ 
t^nio cn60XV77a, 7bWloOVR 

[0022]ft^ VRAM7CD->«;r^^-h^6ffi 30 

5ttg«&;**v£>. T h hD-72 5^ 

4D-A^ftg(RAMDAC) 27KtfJ;*J^£ 0 RA 
MDAC2 7t*§WBX-?/c2;7-tt£. ^x^k:ffl^-r 

[0 0 2 3 3 ^"5r>lM 71*. CPU3 £GS P5<D 

v r am 7 cc»r *r ^ -fexg^ngBT zmm*&~r 

VGA^-Ftit Suyx^8^7hrM5 40 

[0024] L/0/*?7y2 lktVGA*~F(C*st> 
"C, *X hCPU33&>6iS6ftT< Z>fflfflzi~?> F, W 

ucRT3>hp- 7 tc*r-r -7 

>F ^77^^3>hP-7l9lt 

vga*- F*Hff-r^/c«?)k:fc^ct6nri>i«it8r 

y77o^X^>f5^^l/^^(Grap 
hies Index Register) , -b^F- 
ll-b^KSet/Reset), 4*-~ffciz? b - 
l ) izvb (Enable Set/Resetreg i 50 
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ster), 27^ — n>^T (Color Com pa 
reregister). 7^— £ u — "r— V (Data 

Rotate), »J-K"7^^l/^F (Read 
Map Select). Vyr? 4 v Fl^X 
£ (Graphics Mode Reg i s te 
r) , ^-127^1/^^ (mi see 1 lane 
ous Register), ^7-F>h^7 (Co 
Lor Don' tCare). tTyF^X^l/^^ 
(B i t Ma skRegister) &<fc**{i;ir<r> 

tt % W;U**HP a radaise Systems, 
Inc. ©" PVGAIA Paradise Vid 
eo Graphics A r r a y " (CfE&StiTO 

(002 5]@3 ttCP U 3 <D^*5*«fif¥:7 P-T? 

PU3liGSP7'oy7A^VRAMxt;77b{C^ 

-f^^^A-Kf^^6WGSP7'ny7A^ 
£^>t3- ¥UXi> J:<,>U R0M4^6^>O-F 
0rfcj:i,> o ^cc. xf77*3 Sttfcor, CPU3IJ 
GSP5^>fx^t7^Xt^ T^rto^ CPU3W 
GSP5©^';^'J7^ Ml/^^<Dt7FHO 
flJJK^ffiS^ff^O. ^Lt, Xf-7 7'3 7(cfcli 
r. CPU3(t 7 7"'J^-^3>7'ay7A^||}f"r 
-60 CCD&gk. CPU3H 7 7'^-> 3 >^y7 
AtCjfot, VRAMx'J77c{C^f"^-fevh 

[0026]-^, GSP5ttH4*C*rVrJ:5«:. CP 
U3^Ci:f) -r^^^^^X^n^CitCcfcO, VRAM 
x«/77 btc-fe? h Stx/cGS P ^ A£:7 ^ v * 

u (^f^4 1 ) , mi. nff-r^ (xt^4 

3) fl GSP5H Xf7 7*4 5m»tC 

P U 3 (C ct *3 ntf ^ r ^->- a > V'P y ^ ACD 

^^{cra-r^rt^fDCr, vramx«;t7c<d 

rt§*!/-FU VRAMx»;77alC>f^-^t 
£ 0 fit, Xf? 7*4 7tC*Jt>T. VRAMx«J77 

GS PKJ;9 VGA*- F**x* ^U-^a >£*i 
fcTF. 7Fl/Xy<777l5«T^(D, r- 
*x h*-Fr<Dtoffi<DW^a5^#ffaur§iW-r-5>. 

[00273 @5^f77"5 IttfcOT, T*7* 

V^3>7W7A^VRAMx«J77c (VGA 
VRAM) <07 F l/^a^- K^r" A" ^6" B" 
(C*#»^fc<bT^o 7FbX3>ha-*7l3«C© 
TKUXcp#fe^^^u. 7F^a*7Fl/^7 
77(FIFO/<77r) IStCg^iMf. 
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[ 0 0 2 8 ] G S P 5 Xf^53 ItfcOT 7 F U 

5(c*st,>T\ a>77 i seer Ku^^s^nrc^*> 

7tC^^r, VGAOf+X hn- FVRAM (VRA 

hT^ux^aworr FUX#£jJctf>&,, #»c % 
y^6 1(C4>^T % VGACD7t>hVRAM©7Kl/ 
*<3.*»&7ir>F«:y-FT4. 3 
CCfctvc. VGACOT h tf*- h VRAMa>6Jfj£-r 
3*;^-n-F£'J- Kt5o GSP5(i^ 
^-n-K£#j&r£/>*U? h7=-£>£ I/O/n'^^t 
2 1 tif*h ') — FT£* a^«C. GS P5«Xf 7^6 7 Ct 
tst^r. VGACDT FUXaCttflfrr&GS P<OVRA 
M7 K l/X T fC7 * > h f-^ 7 Y H--5o * 
"T-y :/7 1 fCkt,>T, T F UXm' 777 1 5 <D$< -Y > £ 

7 1 i£T<, C<£>**JItt\ T Kl/X/t„7r 1 5 CC 

y^mM^-h't. y^v b'**)lsmw3£SB:tC&7skl,tc 
7^TJ:^tC, CRT<£>f#£«; v t'^-fc^UtMX^r^jg'C 

£ s<or , tymmwrn— fftc 6 4 0 x 4 8 0 <z>*^ji?& 
wa.tt«sae^s@B (lcd) <Dm&tctt % tr^-t 

^-fX*S!Er#tt(r*. C<Dfc«>. 10 2 4x7 6 8 
IfWRAMx>j7 7a<?)tti{C t 640 x4801^ 
CD^Y> F.-2*I»0. C<D0 4> F^^rVGACD^JUBS 
aS-t-FiOr^-r*. VGA07;lBI*- FS^r? 

VRAM<D7FbX0§i6tC r * A" &«&tt3t,>£l>9 

<*^k;, T/ny^A-cfgj&rs.. se^r; GSP5(ic 

ft£f!S*RLT. SB1 VRAMXVT7 aC0^f5c<D^Y> 
K^fifcBfc" A" 

[0 0 30] &4o\ H7(C*jl»r, 7£Jh<DiSffi<b;&T4> 

-f > K^^SSbrfHn/c77''j^-i/ 3 >7'o^7 
aow^-cao. F^cD^jen/cffi^ssor 

0x480i*WRAMx«J7l^f 4 ^(DVR 
AMX'J T <7)£_b£ 7Fl/X0*S4l,t IS5£r 
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Zyjimm*:- F©«^ 1024x7 6 8HX<D9-f 
>F^<D^^ar*^7&s. GSP5iLt(^{C10 

2 4x76 8mm<DmM&&mmzft fc^o-c. ^<d{& 

[003 1 ] St4a, ±IBSItSM-C«. S2 ^7 y * * 
t^XfA^Wi ITVG A^W/c^ 4 CCD* 
WW. VGA(CH^&0. $2 ^7o^ 

tT-J/XfAiirH CRT«^if|<hUc^y 

10 [0032]tfc, ±immM~C\Z, T F U*/< *jV y 
*Stt, COTFUXA-?7r(C^7 h?n/c7Kl/X 
CC*f f&T SVR A Mx V T 7 c <D P *r - : > h ><0fl§* 
GSPWRAMi»;77a«:Kiibt l X%fe&£H 
oTU£# v gKVRAM.xi/77c^>-^»t^ 
(CM- VLX % VRAMx y 77 aKSfcSMT* <fc ^ Ct b 

[0033 ] 

CPUitcfc^T^-feXSnS. ^2^77^ vWrfU 
20 XfAffltrftRAMx«j7 (®2mRAMx«J 

^^XfAffl^tRAMx»J7 (Slt^ftRA 
MX-J7) i*«^.rt»So CPUtt «Z?77r; 
* If ^ 5> X f A ffl T -7 V tr - V 3 > 7* P y ^ A # f 
U ^2 fcT7^RAMxr;r$c^^x~££*^iMr. 
GSP« t SI tftRAMxiJ70^O{4g^ JfT 
2^77^ ^ ^If^v'Xr'ACcijt-t-S^JLiii®^- FcD 
SSV^-^fcRSU ^Big( 1 024x768i 

30 [0034] c<DJ;^, -7r-A^xrcci:0. ^2 

bzmi Vyy < v VV7U7.Th.mWvmM iM^{t 
1 0 2 4x76 81^) <D^-Y > F^tC^J^C<t^-C^ 
^COX?, 1 i/77 ^ "/VXf A<DO i> i 

m2 ^7 ^ ^ w^i/x^^oy iimm*:- Fa^<t 

M: 

40 [I2]il ^T^^mmLtcm^'Tzra ? 2 

m; 

[0 3] CPUOfcSSbf^^-r^a-^-r-F., 
[04] GSP<D^ffif6f^/ J nT^n-^i'-h a 
ims ] vga*- Fectet,>-c, t-+x FrcoM 
s^x$ .jx u- hTzm^oi&mz^yv- Tr- 
ie, 

im6) m5t&^&myv-<Dmittm?wbtM 0 

[@7 ] mi #yy y ^t7 F >>XfA(D^>f> F^<b 
S2^77o ^^y^xxA^^^isM*-- Frco^ 
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M) , 1 3—7 FUX3»-0-7, l_5-TFUX'** 
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